INTRODUCTION
From time immemorial there has been search for a single ultrasonographic parameter to determine the appropriate gestation of the fetus which is not affected by IUGR. As accurate age of fetus plays a pivotal role in obstetric care, uncertain dates and no assigned ultrasound dates in early trimesters poses a dilemma in management decisions leading to iatrogenic pre or post maturities. In high risk pregnancies like preeclampsia, IUGR, GDM, planning termination of pregnancy due to complications or to plan for fetal investigations or therapy requires an accurate gestational age. There are number of parameters used to calculate gestational age, but most commonly used by all sonologists is a composite GA obtained by BPD, HC, AC & FL in second and third trimesters. Even these may not provide GA with great accuracy owing to the discrepancies in late trimester scans and IUGR.
Fetal kidney has been shown a steady growth of 1.7 mm fortnightly 5 throughout pregnancy and is unaffected by growth abnormalities. Various studies have reported that fetal kidney length strongly correlates with the gestational age in late trimesters. Hence, this descriptive study was undertaken in the department of OBG, KIMS hospital, Bangalore to evaluate the application and accuracy of fetal kidney length measurement in determining the gestational age of the fetus as compared to that of other fetal biometric indices.
METHODS
Sixty women with singleton normal pregnancies who were certain of their LMPs and whose pregnancies were accurately dated by an early dating scan were included after counseling and informed consent. Institutional Ethical clearance was obtained for the study. Study group women were registered and had their regular antenatal checkups and routine investigations and underwent fetal biometric and kidney length measurement at 24, 28, 32 & 36 weeks of pregnancy.
Cases of oligohydramnios or polyhydramnios, dilated renal pelvis (>4 mm), chromosomal and congenital anomalies, abnormal renal morphology, obscure renal borders, multiple pregnancies, gross maternal obesity, GDM or early onset Preeclampsia were excluded from the study.
Imaging kidney even with high resolution USG machines may be difficult in early weeks of gestation. Hence in the present study, the kidney length has been taken as a bipolar measurement cautiously excluding the adrenals starting from 24 weeks of gestation. Kidneys were identified first in transverse section just below the level for AC measurement, and then the probe was rotated longitudinally till full length of kidney was identified. Average of 3 measurements in centimeters of the proximal kidney was recorded as final measurement. The measurements were performed using gray scale real time ultrasonographic scanner (Philips HD9) with 3.5-5 MHz curvilinear transducer.
Appropriate statistical analysis was done using SPSS version 2. Pearson's correlation was calculated for estimated gestational age and the measured gestational age by BPD, HC, AC, FL and KL.
RESULTS
Sixty women were selected to complete the study with the ages ranging from 18-34 years. There was no difficulty in identification of kidney and taking appropriate measurements. Table 1 indicates the mean of gestational age determined by all the parameters including KL. According to the observations, the mean deviation from the gestational age at all the weeks is least for KL, except at 32 weeks which shows a mean deviation of 0.87 for BPD as compared to KL which is 1.02. It can be concluded that KL estimates the gestational age at any given gestation with the least deviation from the mean and is a reliable parameter except at 32 weeks. We know from Table 2 that the standard deviation and the 95% confident interval of the measurements for KL are the least at all gestations indicating the reliability of KL for estimation of gestational age at all gestational ages. Also, the renal length of the fetus at any given gestation in millimeters almost corresponds to the gestational age of the fetus. This also helps in easy estimation of gestational age without any software or formulas. Figure 1 shows maximum number of women were between 24-28 years of age (62%) and which was the highest number of the study, wherein 29-34 age group was lowest in number among the subjects selected for the study. Figure 2 shows that both primigravida and multigravida were included in the study and primigravida (70%) was the highest frequency compared to multigravida (30%). The gestational age was calculated by Hadlock formula using BPD, HC, AC and FL in centimeters. Renal length was measured in centimeters at 4 weekly intervals from 24-36 weeks. As Figure 3 shows, KL has consistent estimation of gestational age as compared to all the parameters. Pearson's correlation was calculated for estimated gestational age and the measured gestational age by BPD, HC, AC, FL and KL. It is observed that all the parameters are highly correlated (r 2 = 0.85-0.98, P <0.05). However, it was found that AC is not correlating between these measurements and also, FL at 24 weeks and BPD at 36 weeks were poorly correlated.
DISCUSSION
The present day challenge in dating pregnancy is to find a method which is simple, easy to define and reproducible. Growth variation in the fetus affects all organs including the kidney but only in the AP and transverse diameter not the length.
1,2 Earlier work found fetal kidney is easy to identify, 1,2 but, Duval et al. 4 encountered difficulty in imaging kidney in breech presentation and in vertex presentation with back facing laterally or posteriorly. There was no problem in identifying, measuring and reproducing the same measurement of kidney length in the present study. As the differences between measurements of the left and the right kidney are minimal, 2,3 measurement of one side kidney is reliable. In addition, sex of the fetus did not alter the measurements of the fetal kidney. 7 Thus, in the present study single proximal kidney was measured without consideration to fetal sex. The kidney length in the present study correlated well with the assigned gestational age and found almost same as all the parameters put together. This provides an obvious advantage where there is difficulty in measuring BPD, HC due to engaged head or small AC due to IUGR. In such circumstances KL can be used on its own to estimate gestational age accurately.
The KL measurements in our study have been compared with other studies as shown in Table 3 . The measurement compare well with the study by Konje et al. 7 but more than those reported by Kansaria JJ et al. 5 and less compared to Indu Kaul et al. 6 These can be explained by the difference in ultrasound machines, number of operators, type of study and the region of study. All the previous studies conclude that KL can be used to accurately date the pregnancy in difficult situations (engaged head, fetal IUGR, macrosomia, malformation etc.). The present study also reveals that KL can be used in the estimation of gestational age in combination with BPD, HC, AC and FL for better prediction and where dates are uncertain and the women present late for ultrasound biometry dating. The present study concludes that KL is a good indicator of gestational age.
The limitations of this study were the size of population and unable to compare the pre and post pregnancy renal lengths. Larger study population is required, to improve the accuracy of the values which are obtained. Only the length of proximal kidney was taken wherein measurements of both the kidneys would have been appropriate.
